Detection and biochemical characterisation of a novel polymorphism in the human GSTP1 gene.
The glutathione transferases (GSTs) mediate the detoxification of a broad spectrum of electrophilic chemicals. We report here the identification and characterisation of a novel naturally occurring transition that changes codon 169 from GGC (Gly) to GAC (Asp) in the human Pi class GST, GSTP1. Expression of the variant in human HepG2 cells led to a small increase in 1-chloro-2,4-dinitrobenzene (CDNB) conjugation compared to the wild-type protein. Asp(169) GSTP1-1 expressed at high levels in Escherichia coli displayed a small but significant increase in specific activity towards CDNB compared to Gly(169) GSTP1-1. The catalytic efficiency with CDNB was higher for Asp(169) GSTP1-1 compared to the wild-type enzyme, although the kinetic constants of the mutant and the wild-type enzyme towards glutathione were not different. Modelling indicated that the mutation does not appear to change protein conformation. The distribution of the genotypes in a normal healthy population (217 individuals) was 94.3% for the Gly/Gly genotype and 5.7% for the Gly/Asp genotype; no Asp/Asp genotypes were detected in this population. The frequency of the Asp(169) allele in the only oxidative stress-linked pathology that we have studied to date, i.e. alcoholic liver disease, was not significantly different from healthy controls. In conclusion, we have detected and characterised a novel SNP in GSTP1 that may play a role in modulating the activity of GSTP1-1.